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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high strength 
cold rolled steel sheet having tensile strength of 780 
MPa or more and excellent in a balance of 
strength-stretch and a balance of strength-hole 
expanding ratio as well and to provide a producing 
method therefor. 

SOLUTION: A steel stock having a composition 
containing 0.05 to 0.15% C, 2.5 to 3.5% Mn, 0.001 
to <0.05% Ti and 0.005 to 0.08% Nb is reheated at 1050 
to 1250°C and is subjected to hot rolling so as to 
control finishing temperature FDT in finish rolling to 
850 to 950°C, with in 0.5 sec after the completion of 
the hot rolling, rapid cooling is started, the same is 
coiled at 350 to 550°C into a hot rolled sheet, after 
that, the sheet is subjected to cold rolling, is 
subjected to continuous annealing at the annealing 
temperature of (Ac3 transformation point) to (Ac3 
transformation point +100°C) and is next rapidly cooled 
to the temperature range of 200 to 400°C at a cooling 



125 



£ 100 
I 50 



1 25 



o oo 



o 

o 

o o 



800 WOO 1200 

TS (MPa) 



(19)0#H^fF/f (jp) 



& m 4# «= ^ $g (a) 



#^2001-226741 
(P2001-226741A) 
(43)^W B ¥/£l34£ 8 £21 B (2001. 8. 21) 



(BDIntCl. 7 
C 2 2 C 38/00 
C 2 1 D 9/46 
C 2 2 C 38/14 
38/58 



3 0 1 



F I 

C 2 2 C 38/00 
C 2 1 D 9/46 
C2 2C 38/14 
38/58 



r-73-r(##) 
301S 4K037 
G 









»W&g©»4 OL 11 H) 


(21)ffl«## 


«fS2000-36757(P2000- 36757) 


(71)WggA 


000001258 












¥f£12*F 2 ft 15 B (2000. 2. 15) 




&mmwF i mH>!k&.it*Krm 1 tb i #28 














(72)&9Hf 
























(72)f!^# 
























(74)«ifflA 


100099531 



















(54) [5IW<D=S«:] #^79>S?jQXtt{Cffitl7tBS6«^»!«*«t^-?-CDf|ii^ 



(57) mm 

Itm] 9l»»S78oypaJtt±**u ^JK-#^v<7 

C : 0.05-0.15%, Mn:2.5 -3.5 %, 
Ti : 0.001 %J^_L0.05%5fc^ Nb: 0.005 -0.08%£^ 
G-tZ&.f&omiZttZ, 1050-1250 < C<OzajK^|?ljn|SiL 
£<0*>, ft-t1fJEEi£i&T£KFDT £850 - 950 V.t-f 

350 - 55OXmm£WL'0mMffi.t Ltz<r>*>, 
ttWEffifcJfcU (AaKftA) - (Acs 3EJ»j£+ 100 

ioo t;/ s *»<oj^*pj$jsp-e2oo -400 'Ccoias^iT- 
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Si : 0.05 -0.50%, 
P : 0.02%WT, 
Al : 0.1 %WT, 
Nb : 0.005 -0. 



[W#*l] «fi%T% 

C : 0.05-0.15%. 
Mn : 2.5 -3.5 %. 

S : 0.0035%Jil.T\ 
Ti : 0.001 %Ja±0.05%*j«, 

*U fr-o^&Hfe&trm.O /urn WTOSi-^-ft^ h 
£80% VX±.<DfrmxSts'i&m. m L> 3 l?S5$ $ 780MPam 
JtT\ 7>o5£jg -#rj?/s'7 >X T S X E 1 7$*19000MPa% 
ELk, ?SiS-?tffi{f^/N*5 >XT S X A 7^*74000 MPa % 

IW*5l2] «riBi&*CiOx.S<b^, TIE 
12 

AS : Cr : 0.01-0.5 %, cu : 0.01-1.0 %, Ni : 0.01 
-1.0 %> Mo : 0.01-1.0 %, v : 0.01-0.3 %, zr : 
0.01-0.3 %, b : 0.0001-0.005 %no^nimttz 
(i 2 ttti.±, 

B p : Ca : 0. 0001 -0. 005 %, REM 10.0001-0.005 % 

in.*5 3] g*%-e. 

C : 0.05-0.15%. Si : 0.05 -0.50%, 

Mn : 2.5 -3.5 %, P : 0.02%WT. 

S :0.0035%i^T, Al :o.i %£IT, 

Ti : 0.001 %jy.±0.05%5fc$t, Nb : 0.005 - 0.08% 

*f & mmU £ > 1 050- 1 250 "C OSS ICSiD*-*" -5 *\ 
&£Wil050-1250 < C<7>iSJgl-&o-r7>£>, ft-htfffi® 
i&7igJ£FDT£850 - 950 *C t -t*«tHIEEffi*ill U 

Rr»wtt56«-T»o.5 ^-mftKiSiPS: passu 30*0/ s 

£Lk«>*:lffiSft-ett& U 350 - 550t:-P*SJR»)«lffi 
<0*>, R&SKtc (AcsKSA) - (AcsSBJBLS + lOO 
£>40t:/ s ELLioo r/ s *StOi$-*Pi£jST-200 -400 

IB 

AS :cr : 0.01-0.5 %, cu : 0.01-1.0 %, Ni : 0.01 
-1.0 %, Mo : 0.01-1.0 %, v : 0.01-0.3 %, Zr : 

0.01-0.3 %, B : 0.0001-0.005 %<D 1 !I£ tz 



(2) #S 2 0 0 1 - 2 2 6 7 4 1 

2 

BS : Ca : 0.0001-0.005 %, REM : 0. 0001 -0.005 % 
[0 0 0 1 ] 

a*9iaais* t 780MPaJ£JL±w?is»ft?frjiaMgt;«») , t 

70 [0 0 0 2] 

h tf- &m-'mm-f2>mmz&* smxpa*mz-z>-&i&%t 

m&lit<r>&Sg.ZMl&ir&tzibKli:. 3l5ft5i£$;$*780MPaW 
* K7>f h Vf-A^(l-ffiffl-t^ji«lz(4 x jaf^ft 

5 > vSDXtt^OJJDXttlCSn^ Z trflft&btir^ 

Z> o 

[0 0 0 3] ft3fcri»e>, ^05ifb«l«i: Lt, SDX^ 

»*$ttrv>^, 0 «^»f, #K¥4-236741^-^{C(i, 
7x7-f h^riffi k1-4**iBLMfc**U 5l?R5^$80kg 
f/mm 2 (780MPa) W.±T-7)-opf ^Jt7) t 60%mTSr*-f « 

4-236741-f-^iC7^?tt^li«J±, 5iJK (TS) -#rjf 
(El) /s'5>7. (TSXEI) 7)*17000 -25000MPa% t %it 

fcioxtti^Lrv****, §i« (ts) -Ttfeif^ (a) 
/ 1? > x ^ h -T l i> +«-cj± < „ fti5oi»*:SB 

mmv&mh&u Kmfm&mTL, ¥nr?i>*ji& 

Xtt ^ * o t <r> t # x. lb fl Z, o 
[0 0 0 4] i 7t> #ra¥4-235253-t&«l-«4, 
^lOOkgf/mm 2 (980MPa) tt±, P^Jt80%m±**1- ^> 

%r% c : 0.10-0.20%, si :o.20%JiTF\ Mn:2.o - 

3.5 %. Cr : 0.20-1.00%, Nb : 0.005 -0.050 %, 
B : 0.0003- 0.0020%, Al : 0.020 - 0.100 

so u $e>t;p, s. Nft^sijpit, mm.imm*-*7- 
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3 

i-4 1 5~15%£-£tr^:K-f >±#<7)fe^**-t*it 

L, 800 < CJiJ.±C0zaSr*ft±ifE®* : ff-c»^O*>, 750 
-550 VX°m$W0, ZV'ik. 40%m±OET^T*^K 
EE SSL, 800 - 900 t;-C-20-30O s ^J&'Ht 7 iSScM 
Sfci, -?-<7>f£<7>450 -300 timfi^t, -?-com<7)^ 

¥4-235253^£$R(cge«$n/.:fi;K(±, #y f *»ft<, « 

[0 0 0 5] tfc, #H3¥7-188767-§-^#(;(i, WXfy 

TV^ 0 iO&fili, fift%T% C : 0.03-0.10%, S 
i : 0.3 -1.0 %, Mn : 1.6 -3.0 %#*L, £>£</>(4 
£MCTi, Nb, BOHO^<tUimni 

£A 3 ^sl$J£Ui9oo CJiiTr-^iieL. 600 t;j^±coja 

K^t>100 - 500 t;/?><7)}£±|];lg£T-200 -300 t^f 
-t.i^U iSSv>T200 -400 t:ti*ja* TNiStJPl&LT, 
s<41-<i h±*oa^**t?l?S?^S780MPaJil±co#0 ; ' 20 

Lj^Lfctf*^ #BB¥7-188767-f-&«UfB«?*t 
3 *UfcSI«l±, ?SS-#0 t V^5>^ (TSX 
El) ^14000 -17000MPa%gjST** 19. ^cOgKt^gTj 
n a pffl«#^0^*tt^^JE1-^ lCJ5.£+#&i)DX'tt£* 

[0 0 0 6] tfc, #H¥l0-237547 *&#Ktd\ jgJM 

%T~, C : 0.08- 0.30%, Si : 0. 1 -2.5 %, Mn:0.5 
-2.5 § blZCa : 0.001 0 - 0. 0100% fc-g-*, 50 

ttttjW&aUUR&Aft * 1440% JSUiOftiftSEJK^ft* 

v>-e3£fW^#-u 450 -800 t:<ofijgi£^fbioo 

JA±T-#IA*tU 200 - 450 rT-«B#$&MJ££;8fc?- C t 
U-t L*L&7J**>, #KW1 0-237547 

&«K8B*S*t?fcSI««±, (TS) -7vte;if5£ (A) 
(TSX A ) J<? >^.^65000MPa%W.TS)St7 ! Ci£ifiDX 

[0 0 0 7] 

IftW^Uli fc-r*««] lELfclt 
*ft#fO|igjl£8?*U 5l?S?S$780MPaW.±^^rL, 3ft 

wmmx'te, is-tt^/^v^^gstii, tsxei^ 

19000MPa%tt±, 9 > viDIitcOft^^— or** 

&3£a-7d£tf3^<7 >^.Og1f <I(4, TSX A rt*74000M 50 



#^2 001-226741 
4 

Pa%J2LtfcLfc„ A li^&ff^ (%) T**^ 0 

[0 0 0 8] 

ISM £ifl£-r £--<<, SU£$5\ «it£fK &JR&fft*0 
tt&a» iS»tSM 

LfcHT, $ fcUJfr^ttfcft J: •) 
T^fSiHtiSS.O //m BtTOftii^-ft-f hSrXffii 

£ ill: J: »K iaXB#0«|:h. 

5>^«tU filitfc#0 f 7 5>vJnX14 i Sr*i--5.iS 
SJsjgfWSfc&f), 7°P^^14co^||50?|Siit^^ t £*D 

[0 0 0 9] XfBL*:*0j!,&c2£o*#, 

14, Si%T\ C : 0.05-0.15%, Si : 0.05-0.50%, 
Mn:2.5 -3.5 %, P : 0.02%JiJ.T, S : 0.0035 %&. 
T, Al :0.1 %J£1T, Ti : 0.001 %Jil±0.05%*?i, N 

b : o. 005 -0.08% z&m U mSIFatS X l^FTOBBflF 

T^ai^-ft-f h 4r80%tt±O#5£T-g-i>i&jf$$-;fr 
L, ?l3S?S$780MPaW±T% *>ogftflf-#lJf/^9 > X T 
SXE 1 *n9000MPa%Jil±, S*K-?tffi:»f > ^ T 

S X A /6 5 74000MPa%W±-C*^ CI t ti" -^#^7 

9vyD0Xttk«<tfc*aft}frESI«-c*i) N t^, * 

ASP : Cr : 0.01-0.5 %, cu : 0.01-1.0 %, Ni : 0.01 
-1.0 %, Mo : 0.01-1.0 %, v : 0.01-0.3 %, zr : 

0.01-0.3 %, b : 0.0001-0.005 

14 2 «Jil±, 

Bi£ : Ca : 0.0001-0.005 %, rem : 0.0001-0.005 % 

<r>7 *><vimt tzit2m 

<Ol-t> frbmtXtit: 1 # i li 2 » ***"t 4 C t *«» 
i L^ 0 

[0 0 10] ttz, ^2<0*|§^li, ®i%T% C :o. 
05-0.15%, Si : 0.05 -0.50%, Mn : 2.5 -3.5 %, 

p :o.02%wt, s :o.O035%WT, ai :o.i %mx, 

Ti : 0.001 %JiJ.±0.05%*?i, Nb: 0.005 -0.08%?:^- 

loso-^so-coiajR^stinift-t-i.^, 

v>li1050-1250 < CcOfiEtc iotii'f), ttX«fJE5g*?-T 
SSFDT*850 - 950^4: 1"-i)iiffil±}£^ML, R^ft 
fHlJ±M*?-Tf£0.5 #WF*KCi^iP^^teL, 30t:/sW± 
Oi^4PifKT*^4|lL, 350 - 550*0 T?*£ # flX «) t 
L, ov^-iiI«i:^riE®^iL^l«t L^:oo 
*>, (Ac3^.*) - (Ac3^S* + 100 

"C) OffH«>jKMaft-eitmftM«'ttL> IftttMaK^ 
f>40'Cx'sW±100 < C/s*«<7>i£i|li$JgT-200 -400 



-3- 



5 

At : Cr : 0.01-0.5 %, cu : 0.01-1.0 %, Ni : 0.01 
-1.0 %, Mo : 0.01-1.0 %, v : 0.01-0.3 %, Zr : 

0.01-0.3 %, B : 0.0001-0.005 %<OH<0 11it 
14 2 f|ja Ji, 

b i£ : Ca : 0. 0001 -0. 005 % , rem : 0. 0001 -0. 005 % 

©Hoi tt* fcli2i«9 *>frhmiitit: l*4fcli 

[0 0 1 1 J 

»% (4# t;»f h U v> ^ r <9 * % t f E-f o 
c : 0.05-0.15% 

5l5SSft$780MPaW.±?r#«5fc*!)U(i, < t tO.05% 

£#3? 4:1" 4. 0.15%*«x.T*/fr** 
t> SDXtt^ftl-^o Z<Dtz*b^ C(40.05- 

0.15%OiEH(lK^L3to &33> iff L< (±0.07-0.10 

[0 0 1 2 ] Si : 0.05-0.50% 

Si(4, ^K|6j±l-^#1-^7CfgT?*»), *l§^T-(±0.05 
%&.±.<r>-$m*'&Wkir2> 0 0.50%£j@x.T-g-;£ 
tit, 7i50 3E]R*»fEjt $ ft, ^fM(7)fi^)ftS^ 
Sffl^JSSH-r, ML&WFJZ-t&o :ofcK), Si (40. 
0S-0.50%O|6HKIR5eLfeo #4 L< (40.10- 

0.30%*?*t?*^„ 

[0 0 1 3 ] Mn : 2.5 -3.5 % 
Mn(4, Sti^U StcJ:4a!mi«*L*|»jh1-**«!l* 

x*-e*«}, #*f&s*wei:as*n-r*o iuin(4 

A rs SIR & *fiTS*4ffcfli*aU ttA&Oflt fflft 
-fb-f-Bo -<D4 -j £2SJfil4, 2.5 %m_hO^-??@*t.<b 

ft***, 3.5 %*m*.TttLTi>$h%:*mm-?2>o - 

<Otz*>, Mnl42.5 -3.5 %OtEHKRjeLfc. &4i> iff 
* L< 143. 10-3. 40%T-£>& 0 
[0014] P : 0.02%WT 

Ptt0.02%JSlTKlfi£Lfc. £4>\ #*L<(4 
0.005 -0.015 %T-**o 
[0 0 15] S : 0.0035%JilT 



(4) #|$ 2001-2267 4 1 

6 

•J > #tf77> v tDXtt^OipXft fcftTi" 4. Z.<T)tz 
£>, S(4T*#-5>/ittffi)«-r^<7)75 f MS Lv^^ 0.0035% 

7tt£tfflDX1±^SJ£S£?2.l?£&v\, 
<b, S(40.0035%WTU|5g^Lfeo #£L<(40. 
0020%JilT"e*^o 
[ 0 0 1 6 ] Al : 0. 1 %WT 

itt^vtmX'h^K 0.1 %=Sri8x4-i-*ri4, $tft%* 

ZgitZ-itZo ZWtzib, AII40.1 %J^Tl3RB5cL/c 0 
[0 0 1 7] Ti : 0.001 %Ja±0.05%*» 
Ti 14, *|§^T-(4Nbt 1 & (cm^&7C?!l<0 — of* 0 , 

(4, Nbt#ffl-t-5> t 7x7-f hSitWILT7x7'l' 

Nb<h#ffl1-*ii:ti4 l), 0.001 %y.±.<r>^X-mit> h 
ttio 0.05%m±£^*LT*>-e<7)^*ri*&;fD 

T-mtttho ZOtztb, TH40.001 %W±0.05%*a!O 
ISHtCK^L^o 44J, *fi L< (40.01 -0.03% T** 

[0 0 1 8] Nb : 0.005 -0.08%. 
Nbti. NbC hLttfffiU TifcWffl-r&^fc^J: *)#fai 

±S^*ft***LTV^4 0 ClOJ: 9 ^SS*(i0.005 % 
JA±O^T-S^t>tL^^ 0.08%?:®xT^*-r^ 

a*fiT1"* 0 Z<Dtz#>, NbiiO. 005-0. 08% <7)|gH^ L 
7t 0 ^ib\ #i L< (i0.03-0.07%T'*>^ o 
[0 0 19] ±BLfcft#fc*Ox.T\ 3jc»Wl?«i, 

AP : cr : 0.01-0.5 %, cu : 0.01-1.0 %, Ni : 0.01 
-1.0 %, Mo : 0.01-1.0 %. v : 0.01-0.3 %, Zr : 

0.01-0.3 %, B 10.0001-0.005 o/oOHOlii/: 
(12ttJlU±. Cr. Cu, Ni, Mo. V. Zr. B<iv>-f*L<>, 

[0 0 2 0] Cr. Cu, Ni. Moii, #D f cOfiT*Jt«W/h 
50 0.01%O#*T»*7JTBae>^*L* o ifcij, Crli 
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0.5%£% Ok Nu Moiil.O %4:fix.t^f 

Cr(±0.01-0.5 °/ 0> Cuf±0.01-1.0 %^ Nil±0.01- 
1.0 %, Mol±0.01-1.0 %cO|gfflt-t^<0^i L^ 0 
£43, 4 t < (4Cr(±0.1 -0.3 %, Cu<±0.1 -0. 

5 %, Nii±0. 1 -0.5 %, Mof±0. 1 -0.5 %X*>Z> a 

[0021] v, zr(±, mwm*mmm£z> tti> 
(±, •^*T.-e*to.oi%w±o-g-^-r*Ei6^*t^,7i i \ -?"tL-^ 

ttO. 3%&Mx. T'ir^r LTt a* d^fD L > ^r* t- JE 

0.01-0.3 %cOteat-r^,c07)^i L^ 0 &i>, 4»)$f 
£ L < (±V (±0.01 -0.1 %, Zr (±0.01 -0.1 %X$>h a 
[0 0 2 2] B(±, &A*M4£*BiHJ$-ti-T, 7x7-f h 

T, II<7>5£J££iitD£-£.&7cS?-C&.z>„ d«o± ^ 
(±0.0001%JA±<7)-^*T-igi6fbix^ o 0.005 %Sr 

£*i>, B (±0.0001 -0.005 %OteHt1-^0^4f f L 
v>„ &4i, 4 0 L < (±0.0001 -0.0020 %Xh h a 

[0 0 2 3] BP : Ca : 0.0001-0.005 %, REM : 0.00 
01-0.005 %<r>o %<n lii/;(i2i 
Ca, REM (±, ^1-*tLi^ft^^«tl^S*WkLT, £ 
7J* £ £ *T , WXfyyy v*nitt * ft _t $ -tt 

•5>o Cttf>co^(±Ca, REM t i> 0.0001 %m±<0-i"* X 
E«i>f>tt^^ 0.005 %fr^x.r^-*Lri^*^fi&^o 

a : 0.0001-0.005 %, REM 10.0001-0.005 %<OiEH 

[0 0 2 4] ±feL7t^^<0^gi5(±Fe±3j;yf 
^WJiM^F^T-ab^o ^nT3l«)^*6%t LTI±, N: 
0.0060%WT\ O :0. 0060% LIT %£*tfWf?§-XZ2> 0 X 
12L^M^ttS*^iSli, ¥*^S B B B *Ki5.0 ^ 
m flTOM^'ft'f h^M»^r-80%fil±<O^-C-t- 

^»^T% 4" h ^ifflt LT80%^±-§"* 

-£lt 20 %JUJLT, £Pt L < (±10%ttT-i"*- LT J: <^ 0 

Lfri>m— fk&<om<omM mz.i£, y*yj bt-?n> 

f'/t'f h <D®.&jm) K < £ ^# l>' 7 9 > v* *nX14 
Bt^tcftX1-&o 

[0 0 2 5] tfc, *#&WiI«<D&i®(±, WftattS 
5.0 /<■ HTOM'i'ft'f h^intnaitt 
£ 0 *#&9K-{4, *S B B B *ig<r)rIII^(±, «fw^l?(:o^ 
xm7zi-2>i><Ot U JIS G 0552(O^(CJi«iLTJI5£ 



(5) «pB8 2 0 0 1 - 2 2 6 7 4 1 

B B B *2S(±3.0 ttTtt^^WiU^ ^riJ, ^ 
S B B B *iS5.0 JttT. 0f L < (±3.0 WTOfti 

[o o 2 6] ±KLfcfe*. aatcsa^-rsc^ict 

<9, 5IK?S$780HPam±T% 30>o^a-#t>V<9 >X T 
S X E 1 7>*19000MPa%WX, 5*S-?tJ£(f^/N*7 > * T 
S x A **74000MPa%Ja±*«-r**3lft*SilMgi: 4 

[0027] ^raE}£(± > -a., aiai-wfr 

^JE®i--J>i^EE5it LT t 4v^ 0 Jfe, »X9 7*ii^ 
MftWi^A *«MlitS*«-fe^9 7*SrE»JftWffiffi 

[0 0 2 8] fflmtt<VWmmi%.m : 1050~125CC 

it-f&tzibK, 1250'Cy.T<OT-| ; 4PS0<g:S, 4 

l < (±ii5o < cJii.T, i050t;JSi±tcinSfe-t-so**fiFi l 
^ 0 ife, itigJE^, tt«EE®i- lasormT 
io5ot:Jii.x<oiajtt Lfcot.ss*»*6i-4o**8fi l 

v^o 1250'C?:S^'5>za*T*(4, iftJMt^tt^fc-r * 

&o t±3, tt±»fttffiffl«*a«i-4fcft»:, jp^ss 

(4l050'CJ^±i:1-4<7)^t Lv^ 0 
[0 0 2 9] tfc±tf)I®#?-TiaiSFDT : 850 - 950 V 
40 #Hf?§-CI±, tt±(fJE5£!?-TfiJgFDT $-850 -950 t: 
<Ofl(?)iaSi:tSff)^| Lv\ FDTrt*850 *C*8S 

950 t^^ist, -ecoao^-iPT-e^fi^i:, 

«Sfflia«fe**#ibtL^V^ Z.cr>tztb, FDT^850 -95 
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